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The Bambara groundnut (Vigna subterranea [L.] Verde.) has a large number of landraces throughout 
Africa, where small-scale farmers have preserved its genetic diversity on their farms. In 2004, we surveyed 
farmers in the Upper West Region of Ghana to determine their strategies for managing crops and for main-
taining varieties of neglected Bambara groundnut landraces. We collected 22 landraces from the region, and 
conducted field experiments in 2005 and 2006 to evaluate their phenotypic variability with respect to agronomic 
and morphological traits. Important characters correlated with grain yield that could be used for selection and 
improvement of Bambara groundnut varieties were the 100-seed weight (the most important character 
influencing grain yield; r = 0.95) and shelling percentage (r = 0.86). There were negative correlations between 
grain yield and canopy spread (r= -0.62) and between grain yield and days to maturity (r= -0.37), providing 
evidence that spreading landraces have a longer vegetative phase, take longer to mature, and therefore suffer 
declines in yield due to the low soil moisture levels in the savannah zone. Late flowering also has a detrimental 
effect on seed yield of the Bambara groundnut in the savannah zone (r= -0.39). Landraces have local names 
based on their maturity period, growth habit, and seed coat colour or on their use. Some of the neglected 
landraces are common to more than one ethnic group. Local farmers largely prefer fast-cooking, early varieties 
of Bambara groundnut with large, cream-coloured seeds. Further improvement of Bambara groundnut must 
take these selection criteria and farmer preferences into account. 
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Introduction 
The Bambara groundnut (Vigna subterranea 
[L.] Verde.), an indigenous African legume, plays 
an important socio-economic role in the semi-arid 
regions of Africa. The edible seeds are a rich source 
of protein and, along with other local sources of 
protein, help enhance the nutritional status of farm 
families in the region. It is the third most impor-
tant pulse, after peanut (Arachis hypogaea) and 
cowpea (Vigna unguiculata), grown by farmers on 
smallholdings in Ghana. Vigna subterranea is a 
drought-tolerant crop that can be grown in margin-
al, low-input environments. Although the crop pro-
Received: August 22, 2010, Accepted: November 22, 2010 
duces a nutritious food and is cultivated through-
out Africa, it remains largely neglected by the sci-
entific community. Nevertheless, empirical evi-
dence and fragmentary research results suggest that 
it is a crop with great potential. 
Vigna subterranea is grown by subsistence farmers 
in Africa under traditional low-input agricultural 
systems mainly for home consumption. However, 
recent events have seen an increase in its impor-
tance and a shift in status from a subsistence crop 
to a cash crop. In previous studies, simple correla~ 
tion analysis indicated that the number of leaves, 
pods, and stems per plant, shelling percentage, shell 
thickness, and 100-seed weight are all correlated 
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with grain yield, and these characters have been 
used by plant breeders to select for grain yield 
(Karikari, 1972; Tanimu and Aliyu, 1990; Goli et 
ai., 1997; Ouedraogo et al., 2008). To help ensure 
acceptance and eventual adoption of improved crop 
varieties by low-resource farmers, farmer participa-
tion in the breeding Process is necessary (Mekbib, 
2006; GyawaE et oz., 2007). 
Most farmers in Ghana grow landraces of Bam-
bara groundnut; therefore yields, usually under 
low-input farming systems, are low and unpredict-
able. The low yields have been associated with poor 
germination percentage and variable germination 
rates, which often lead to poor crop establishment 
(Linnemann and Azam-Ali, 1993). Nonetheless, 
there is also evidence that the crop can produce 
high yields (up to 3 t/ha) , suggesting that there is 
high yield potential that can be exploited in breed-
ing programmes. In Ghana, grain yields of 714 to 
1100 kg/ha have been reported for local land races 
(Karikari and Lavoe, 1977). Baudoin and Mergeai 
(2001) also reported that the average yield of dry 
seeds ranges between 300 and 800 kg/ha in tradi-
tional farming compared to 3000 kg/ha for com-
mercial farming. This is comparable to the yields 
of 300 kg/ha reported for landraces in Tanzania 
(Collinson et az', 2000). Farmers grow several 10-
callandraces differing in size, hardiness, leaf shape, 
and seed coat colour. Some indigenous landraces 
which were once widely cultivated are now grown 
only in some restricted areas. Landraces currently 
abandoned by farmers were once more popular and 
are today neglected for a variety of agronomic, 
economic, social, and cultural factors. 
The Northern Savannah Biodiversity Conserva-
tion Project (NSBCP), realizing the significance of 
conserving agricultural biodiversity and its impor-
tance in ensuring food security and developing a 
sustainable agriculture, initiated a programme with 
subsistence farmers in northern Ghana in the early 
2000s to create awareness about the rapid loss of 
useful local Bambara groundnut landraces and the 
concept of conservation of agricultural biodiver-
sity. 
The objective of this study was to document avail-
able indigenous knowledge on Bambara groundnut 
landraces that had previously been used by the local 
people but that are gradually being neglected. The 
study also aimed to investigate farmers' existing 
production practices, perceptions of neglected land-
races, and preferences and criteria for their selec-
tion of landraces to meet different needs. The study 
also determined the variability between the neg-
lected landraces and determined correlations be-
tween yield and agronomic traits to aid breeders in 
utilizing these traits in breeding programmes. 
.Materials and methods 
Study area 
Bambara groundnut is widely grown in northern 
Ghana, which comprises the Northern, Upper West, 
and Upper East administrative regions. Northern 
Ghana occupies about 40% of the total area of 
Ghana (239,000 km2). The Upper West Region 
where this study was conducted covers an area of 
18,480 km2 representing about 8 % of the total land 
area of Ghana and is located in the north-western 
corner of Ghana stretching from 9° 3S /N to 11° 
OOIN and from 01°25'E to 02°50'E (Fig. 1). The 
region falls within the Guinea savannah vegetation 
zone with Sudan savannah characteristics towards 
the extreme north-western fringes. Temperatures 
are generally high, between 26°C and 30oe, with 
little variation throughout the year. It experiences 
distinct dry and wet seasons; the characteristic un-
imodal rainfall pattern starts in April or May and 
ends in September or October and ranges from 900 
to 1100 mm. The topography is generally flat with 
elevations varying from 200 m above sea level along 
the Black Volta River to 350 m above sea level 
along the ridge that stretches from Wa in the south 
to the Burkina Faso border in the north. Soils in 
the study area vary from shallow sandy loams 
having medium to course quartz stones and iron-
pan boulders on the surface (Dystric Leptosol) to 
deep, poorly drained alluvial clays (Vertic Cam-
bisol) in valley bottoms. The texture of the soils is 
mainly loamy sand and sandy loam. 
Inventory survey and observation nursery 
The study was carried out in two phases. In 
Phase 1, surveys on neglected landraces were con-
ducted in 2004 in the Upper West Region of Gha-
na, using focused group discussions, matrix rank-
ing, and individual interviews. Different participa-
tory rural appraisal tools were used as was deemed 
appropriate. The communities within the district 
were selected on the basis of the importance of 
Bambara groundnut and for their range of agro-
66 J. Dev. Sus. Agr. 6 (1) 
Africa 
o Ghana 
© pickatrail.com 
Fig. 1. Map of Africa showing Ghana and its administra tive regions. 
ecological and socio-economic conditions, and eth-
nic and cultural multiplicity. Additionally, the re-
search team was guided by some prior knowledge 
of the distribution and importance of Bambara 
groundnut diversity in those communities. 
We randomly selected 120 farmers from a compi-
lation of farmers in the region who were believed to 
possess the most indigenous knowledge about the 
Bambara groundnut. We were helped in this re-
spect by agricultural extension workers and village 
chiefs who were more familiar with the farmers in 
the various communities. The farmer sample con-
sisted of 97 % men and 3% women, ranging in age 
from 35 to 82 years. The mean age of farmers who 
were still growing the neglected landraces on less 
than 0.4 ha per variety was 60 years. Information 
about the landraces that had previously been used 
by the local people but which were gradually being 
neglected was collected randomly through individ-
ual, household, and group interviews, with some of 
the interviews being conducted in the field. In 
addition, information on the source of varieties, the 
names and their meanings, and current status and 
any possible threats was obtained from the farmers. 
Where possible, small samples of seed of the neg-
lected landraces were obtained from farmers in 
areas where they were still grown. 
A total of 22 landraces that are gradually being 
neglected in the region were chosen by these 120 
farmers on the basis of seed coat colour, seed yield, 
seed size, seed shape, maturity dates, growth habit, 
or known history of pest resistance. Table 1 gives a 
full list of Bambara groundnut landraces chosen by 
farmers in the region together with the correspond-
ing seed coat colours. Seeds of these 22 neglected 
landraces were obtained from farmers in the region 
after harvesting in March 2004. Collection was 
based on names given by farmers and not on any 
biochemical, genetic, or molecular analyses. Char-
acterization was done using standard descriptors 
for Bambara groundnut (IPG RI/IIT AlBAMNET, 
2000). The landraces were sown for seed multipli-
cation and preliminary grain yield evaluation. 
These attributes together with consumer prefer-
ences and special interests were used (in Phase 2) 
to select candidate landraces for further field 
studies. Through farmer networks, local farmers 
who still had seed of the neglected landraces were 
encouraged and supported financially by the NSBCP 
to continue in situ conservation of the endangered 
indigenous cultivars. The farmers multiplied the 
seed of the indigenous landraces and provided seed 
for local communities. 
In Phase 2, participatory variety selection was 
applied to select diversified Bambara groundnut land-
races that possessed farmer-preferred plant and 
Abu and Buah: Farmer Evaluation of Bambara Groundnut Diversity 67 
Table l. Bambara groundnut land races used in the 2005 and 2006 field study at Poyentanga, 
Upper West Region, Ghana 
Entry No. Local Name Seed coat colour Community District 
Bagkaragiyile Cream 
2 Bankabile Mottled 
3 Bankarubile Mottled 
4 Dapialikamu Black 
5 Kontonsibii Cream 
6 iVIouli Red 
7 Siigbilkpanchuore Mottled 
8 Siigbilpuiale Cream 
9 Siigbilzie Red 
10 Siimikorigyele Mottled 
11 Siimisogla Black 
12 Simbikpong Cream 
13 Simbinagtiri Cream 
14 Simitakara Light red 
15 Simmie Cream 
16 Simpulun Cream 
17 Singblikali Mottled 
18 Sinkalisiwea Cream 
19 Sinkon Cream 
20 Sinkongo Light red 
21 Sinkpone Cream 
22 Sumbibile Cream 
grain traits. The 22 landraces selected by farmers 
in Phase 1 were sown during the 2005 and 2006 
cropping seasons in a nursery established in the 
NSBCP garden at Poyentanga near Wa (l0004'N, 
02° 30'W; 323 m above sea level). Land prepara-
tion involved uniform cultivation to make a fine 
seed bed. The experimental design was a random-
ized complete block replicated three times in which 
the Bambara groundnut landraces were assigned at 
random to the plots. Individual plot sizes were 1.5 
X 6 m with a 0.5 m border in-between each experi-
mental plot. Two seeds were sown per stand at a 
spacing of 0.30 m between rows and an interplant 
spacing of 0.30 m. Seedlings were thinned to one 
per stand 7 days after emergence. Planting was 
done on 10 July 2005 and 17 July 2006. No in-
secticide or mineral fertilizer was applied. The field 
was kept weed-free by hand hoeing throughout the 
period of the experiment. 
Parameters measured were days from sowing to 
emergence and to 50% flowering (when half of the 
Ko Lawra 
Kumassal Lawra 
Sagu Wa 
Tanchara La\vra 
Bujan Sissala East 
Nimoro Sissala East 
Lawra Lawra 
Wa Wa 
Jang Nadowli 
Lawra Lawra 
Billa V·l Jirapa/Lambussie 
Jonga 'Va 
Gudayiri Wa 
Lawra Lawra 
Pulima Sissala West 
Karni Jirapa/Lambussie 
Tanchara Lawra 
Pulima Sissala West 
Tamasi Sissala East 
Pulima Sissala West 
Tarnpala Lawra 
Kumassal Lawra 
plants in a plot were flowering), canopy spread at 
pod initiation, 100-seed weight, shelling percentage 
(calculated as a ratio of dry weight of hulled seed to 
total unshelled pod dry weight multiplied by 100), 
grain yield, and days from sowing to physiological 
maturity. Data of the quantitative characters for 
the two seasons were combined after Bartlett's test 
(Sokal and Rohlf, 1969) showed homogeneity of 
error variances and were analyzed using the SAS 
Statistical Analysis Software for Windows ver. 9.1 
(SAS Institute Inc., Cary, NC, USA). Where sig-
nificant differences were found among the land-
races for a particular parameter, mean separation 
was done using Fisher's LSD values (Steel and 
Torrie, 1986). A correlation matrix of agronomic 
characteristics and grain yield was also established. 
Descriptive statistics were also used to summarize 
data collected by farmers. 
The performance of the landraces in the nursery 
was assessed both visually and quantitatively by a 
group of farmers including the NSBCP-supported 
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farmers. The farmers assessed and made their own 
selection of desired lines at a field day held when 
the plants reached physiological maturity. Farmers 
were invited to see the landraces and to "vote" for 
the ones they liked. The farmers walked through 
the trial and recorded the numbers of all of the 
plots containing the landraces they liked. Farmers 
were also asked to give their quality criteria for a 
maximum of 10 varieties, through pair-wise com-
parisons of landraces, explaining which criteria 
contributed to their preference for a given land-
race. The pair-wise comparison enabled us to 
obtain farmers' criteria for their preferences. These 
preference criteria reflected farmers' priorities with 
regard to objectives of production, crop manage-
ment, processing, consumption, and marketing. 
Organoleptic qualities such as taste and cooking 
time of the landraces were obtained from farmers 
who grew and utilized the landraces. At various 
stages of plant growth during each cropping season, 
field visits were made to fields of the farmers who 
were supported financially by NSBCP to continue 
in situ conservation of the landraces. These visits 
allowed us to observe farmers' production practices 
as well as the growth and development of the 
landraces under typical farming conditions. 
Results and Discussion 
Genetic diversity in Bambara groundnut landraces 
Landraces still dominate the area under Bambara 
groundnut production in Ghana, which is an indi-
cation that there has been very little attempt at 
Bambara groundnut improvement in Ghana over 
the years. Many of the landraces maintained and 
used by smallholding farmers meet several different 
needs and represent a valuable resource for them. 
The landraces have adapted to hostile environments 
and are popular among farmers for their stability of 
yields under different environmental conditions. 
Nevertheless, some of them are steadily being neg-
lected in the region. 
Some of the endangered landraces collected in 
the region are common to more than one ethnic 
group. In general, the landraces collected have 
names based on their maturity period, growth hab-
it, seed coat colour, or use. Such informal methods 
of classification may lead to a single landrace hav-
ing more than one name as a consequence of seed 
introductions to or from other places or the un-
documented historical movement of people and 
their crops across locations. Thus, there may be 
duplications within the 22 landraces collected. In 
general, names of landraces like Siimisogla (black 
Bambara groundnut) and Siigbilzie (red Bambara 
groundnut) describe the seed coat colour. Sumbibile 
describes an early-maturing landrace with small 
seed size, whereas Simbikpong describes a late-
maturing landrace. Moreover, it was evident that 
farmers sometimes used collective names for land-
races. For example Simbinagtiri is used to describe 
any landrace with a spreading/trailing growth hab-
it. Additionally, the high variation in seed coat 
colour (Fig. 2) that exists in the collection is prob-
ably a result of human selection. The variation 
available within landraces is of great value to a 
breeding programme for stressful environments 
and low-input farming systems. 
Farmers maintain diversity at one or more levels 
by planting a mixture of seeds of different landraces 
together in the same plot. The practice of sowing 
mixtures of seeds is a strategy farmers use to secure 
crop production where rainfall is low, soil is poor, 
and crop production is difficult to control (Brink et 
al., 2000). However, the predominant seed coat 
colour of Bambara groundnut landraces identified 
in the region is cream; and landraces with this seed 
coat colour are popular because of their suitability 
for marketability and preference for home con-
sumption. Cream-seeded landraces tend to produce 
seed with homogeneous attributes, and at the time 
of sowing and harvest, farmers avoid mixing seeds 
which possess a cream seed coat colour with those 
Fig. 2. Seed morphological variability in Bambara 
groundnut germplasm. 
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Table 2. Main reasons cited for growing local Bam bara groundnut varieties 
Reason for growing Bambara groundnut 
Mainly for food 
Mainly for cash 
For both food and cash 
Source: Field survey data, January 2004. 
of other seed coat colours. The agronomic charac-
terization of the landraces evaluated indicates that 
there are significant differences with regard to mor-
phological, physiological, and agronomic traits. 
Also days to maturity, IOO-seed weight, shelling 
percentage, canopy spread, and grain yield are 
among the important traits that vary significantly 
among the landraces. 
Main purpose of Bambara groundnut cultivation 
Bambara groundnuts are grown for their edible 
seeds which are used as a nutritious pUlse. The 
seeds are eaten fresh in the unripe state or, because 
the dried seeds are very hard, as a pulse after 
soaking and boiling. The dried seeds are sometimes 
roasted and ground into flour. The majority of 
farmers mentioned that Bambara groundnut seeds 
require a long cooking time. Data from the survey 
showed that Bambara groundnuts are sown either 
in mixed cultivation with other crops or in pure 
stands. Pure stand Bambara groundnut is by far 
the most frequent cropping pattern practiced by 
more than 50% of Bambara groundnut farmers in 
the survey area. The present farming practices are 
based on indigenous knowledge passed down from 
generation to generation, and these practices along 
with the seed are gradually disappearing. The crop 
is cultivated primarily for home consumption, with 
excess quantities sold in local markets. A total of 
98 (82%) of farmers indicated that they cultivate 
these landraces on a small scale for home consump-
tion only, and about 4% cultivate them for the 
market only (Table 2). A total of 17 (14%) of 
farmers produce the land races mainly for house-
hold subsistence but sell relatively small quantities 
as a last resort in times of dire need. 
Maintenance of biodiversity 
In the survey, the majority of Bambara ground-
nut farmers in the region were no longer cultivating 
the neglected landraces on a large scale. The crop 
has become less important in many parts of the 
Freq uency (n = 120) 
98 
5 
17 
Percent 
82 
4 
14 
Table 3. Main reasons cited for loss of indigen-
ous Bambara groundnut varieties 
Reasons for loss 
Low productivity 
Varietal growth characteristics 
Moisture stress 
Poor soils 
Food quality problems 
Total number of fanners 
----.....••..... - ... 
Percent (%) 
58 
12 
16 
11 
3 
120 
Source: Field survey data, January 2004. 
region because of the expansion of cowpea and 
peanut production. The latter crops are supported 
by seed supply systems, production and post-
harvest technologies, and agricultural extension 
services. The indications are that indigenous Bam-
bara groundnut genetic material is being eroded. 
Measures must therefore be taken to conserve exist-
ing landraces. 
Among the farmers interviewed, about 46% still 
grow the endangered landraces in very small plots 
annually. Farmers cited low productivity (58 %), 
moisture stress (16 %), varietal growth characteris-
tics (12%), and poor soils (11 %) as the main rea-
sons for increasingly neglecting Bambara ground-
nut landraces (Table 3). The majority (89%) of 
farmers perceive that declining soil fertility coupled 
with unpredictable climatic conditions make the 
cultivation of late-maturing varieties very risky. 
Under such circumstances, only early-maturing 
crop varieties can be grown. Such a situation could 
gradually lead to a loss in biodiversity. 
Farmers' perception about diminishing rainfall 
may be due to the distribution of rainfall rather 
than the total amount of rainfall received. Soils in 
the region have a sandy texture and low soil organic 
matter and therefore have low moisture retention 
capacity. However, the mean annual rainfall in the 
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region (about 1000 mm) is normally sufficient for 
Bambara groundnut production despite intermit-
tent drought in some years. 
For 92% of the farmers, the advent of high-
yielding, early-maturing cowpea and peanut vari-
eties has resulted in the underutilization of late-
maturing landraces and those with low yield poten-
tial. Many (84%) of the farmers perceived their 
soils to be of adequate fertility for Bambara ground-
nut production and therefore do not use any fertil-
izers in the production of the crop. Farmers were 
very clear in their perception that local Bambara 
groundnut cultivars are not responsive to fertilizer 
additions and would produce some grain even with-
out fertilizer additions. Even so, because inorganic 
fertilizers are scarce and expensive, most farmers 
on smallholdings in Ghana rarely use them on food 
crops. Subsistence farming in the region is thus 
characterized by low external input, low crop yield, 
food insecurity, soil nutrient depletion, and envi-
ronmental degradation (Rhodes, 1995). It is clear 
that Bambara groundnut landraces have been 
grown continuously in unfavourable and stressful 
environments in the northern savannah zone of 
Ghana without agronomic inputs such as fertiliz-
ers, irrigation, or pest and disease contro1. The 
ability of the landraces to survive in the most 
resource-poor environments is a clear demonstra-
tion of how well adapted they are to stressful con-
ditions. 
The study revealed that despite the low yield 
potential of Bambara groundnut landraces com-
pared to improved early-maturing varieties of pea-
nut and cowpea, conscious efforts are still made by 
a few farmers to grow them annually in very small 
plots, in an attempt to maintain biodiversity, prob-
ably because of the socio-cultural and nutritional 
roles those particular landraces play in their com-
munities. 
Farmers' Bambara groundnut selection practices 
Bambara groundnuts are grown from seed. 
Farmers either save their own seed for the next 
season or buy from the market, and the mixing of 
seeds of similar or different seed coat colour results 
in a completely different population which may be 
heterogeneous. The very fact that individuals with-
in a population vary in their yield performance, 
depending on the vagaries of each season, means 
that the overall genetic composition of a land race 
changes each year when farmers grow crops from 
their own saved seeds. In fact, farmers confirmed 
that the seed of some landraces (e.g., Siigbilpan-
choure) changes from one season to another, and 
this can be explained by the fact that some geno-
types are not fixed and there is segregation in pro-
geny (Karikari et ai., 1997). Moreover, seed sown 
by farmers is mixed, and farming conditions (rain-
fall, temperature, humidity, and physical and chem-
ical properties of soil) of each year can favour one 
or more genotypes at the expense of others. Only 
favoured genotypes will produce seed. So the com-
position of seed will change from season to season 
according to previous environmental conditions. 
Almost no farmers had ever bought seed and there-
fore used their own seed saved from previous crop 
harvest. Other sources of seed were neighbours, 
relatives, and friends. 
Farmers control seed quality by sorting and 
selecting at physiological maturity. This method is 
cheap and relies on indigenous knowledge of seed 
production, quality control, and processing. Farmers 
base their seed selection criteria on seed size, matu-
rity, and seed health. Farmers mostly select well-
matured, good-looking, larger seeds that are free 
from disease and which also look exactly like what 
they had planted. The high heritability of 100-seed 
weight indicates that significant increases in yield 
can be obtained by selection for this trait within 
genotypes (Karikari, 2000; Adenji et aI., 2008). 
Farmers are aware of this relationship, and the 
surveys indicated that farmers in the region select 
large seeds for planting. The majority of farmers 
(86%) selected seed of the neglected landraces 
based on multiple criteria during harvesting. Seed 
selection is mostly done by men (82%), but in some 
cases both men and women did the selection 
(15%). Very few women alone (2%) selected seed 
for planting. 
Farmers generally selected genotypes appropri-
ate for distinct agro-ecological systems. For exam-
ple, early-maturing landraces were mostly found in 
the more arid and degraded north-western parts of 
the region (i.e., Lawra district). Intermediate- and 
late-maturing landraces were mostly grown in the 
wetter southern parts, especially in Wa Municipal. 
Many farmers (74%) were uncertain about the 
origin of the local landraces. According to the 
farmers, the landraces have been reverently handed 
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Table 4. Bambara groundnut characteristics 
preferred by farmers in the Upper West Region, 
Ghana 
Characteristic 
Fast cooking 
Early maturing 
Large seeds 
Cream/white seed 
High yields 
Sweet taste 
Percent (%) 
42 
21 
17 
11 
6 
3 
Total number of farmers 120 
Source: Field survey data, January 2004. 
down from generation to generation. 
Overall, the most important traits and selection 
criteria for landraces as identified by growers and 
consumers during the surveys were early maturity, 
high yield, large seeds, sweet taste, fast cooking, 
and cream-coloured seeds (Table 4). Fast cooking 
was the most frequently indicated preference cri-
teria by both men and women, followed by early 
maturity and large seeds. This implied that most 
farmers in the region considered the reduced cook-
ing time an important characteristic, and perhaps 
more so than any other criterion. Nevertheless, 
Dzietror and Bortei-Doku (1992) reported that in 
the coastal savannah area of Ghana, where Bam-
bara groundnut seeds are boiled for food, cream-
coloured seeds without any eye pattern are pre-
ferred for consumption because they are tastier, 
and Brink et at. (1996) similarly observed that 
cream-coloured seeds are preferred in Botswana. 
Cream-coloured seeds tend to have lower tannin 
contents than the darker seeds (Ofori et at., 2001). 
In the northern savannah, however, where the seed 
is milled into flour for use in stews and soups, seed 
colour is not a major concern for consumers (Ofori 
et at., 200 l). Thus, landraces grown by farmers in 
these two regions differ primarily in seed colour, 
with cream-seeded landraces dominating in south-
ern Ghana and northern growers preferring large 
seeds of any colour. 
Assessment of local landraces in the observation 
nursery 
The variability in the means of various parame-
ters measured in the landraces is shown in Table 5. 
Days from sowing to emergence varied from 14 to 
27. About 64% of the landraces took 21 days or 
longer to emerge. The landrace Siimikarigyele, 
which had small, mottled seeds, took the longest to 
emerge. Landraces with large seed sizes tended to 
emerge faster. In the low-rainfall semi-arid regions, 
rapid seedling emergence would be advantageous 
because this reduces the period over which seed-
lings are susceptible to soil moisture stress, and the 
quicker the roots develop the more likely the seed-
ling is able to withstand drought (Karikari, 2000). 
Days to flowering followed a trend similar to the 
emergence pattern. Days to flowering ranged from 
51 to 68. The landraces Dapialikamu and Siigbil-
pulale were the earliest to flower, while Siimi-
karigyele took the longest to flower. Canopy spread 
ranged from 22 to 47 cm. The landraces Simbinagtiri 
and Bankarubile had wider canopies whose spread 
was over 40 cm. These two spreading varieties had 
low petiole/internode ratios « 6.0). Landraces 
with high petiole/internode ratios (> 8.0) were 
mostly the cream-coloured landraces and they 
tended to be bunchy and upright and so were more 
exposed to sunligh t than those wi th low petiole/ 
internode ratios which tended to creep. Landraces 
with a bunching habit are easier to harvest. The 
landraces Kontansibii, Mauli, and Simpulun had the 
least canopy spread and therefore belong to the 
bunching type. The spreading landraces usually 
have larger and more leaves than the bunching or 
non-spreading varieties, and also have larger seeds, 
but tend to have an indeterminate flowering habit 
(Ofori, 1996). Spreading Bambara groundnut land-
races are sometimes used in mixed cropping situa-
tions where they serve as cover crops and help 
suppress weed growth and prevent soil moisture 
loss; while the bunching and semi-bunching types 
are often used in pure stands where optimum grain 
yield can be achieved with greater plant popula-
tions. 
Performance of the landraces in this study showed 
that there were significant differences in lOO-seed 
weight (Table 5) which may serve as a criterion for 
selection for seed size and grain yield. The land-
races with cream-coloured seeds produced signifi-
cantly larger seeds, probably due to the fact that 
cream-coloured seeds are preferred for home con-
sumption, as these are claimed to be tastier (Brink 
et at., 1996); consequently, such seeds have been 
favoured by farmers when selecting for seed size, 
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Table 5. Mean quantitative characters of 22 Bambara groundnut landraces evaluated in 2005 and 2006 at 
Poyentanga, Upper West Region, Ghana 
Grain 100-seed Shelling 
Landrace yield weight percentage 
(kg/ha) (g) (%) 
Bagkaragiyile 245 41 49 
Bankabile 533 55 55 
Bankarubile 331 45 53 
DajJialikamu 470 54 55 
Kontonsibii 594 69 65 
Mouli 509 53 63 
SiigbilkjJanchuore 512 54 53 
SiigbiljJulale 557 56 52 
Siigbilzie 430 49 49 
Siimikorigyele 407 20 49 
Siimisogla 421 49 59 
SimbikjJong 534 56 60 
Simbinagtiri 317 45 50 
Simitakara 367 50 47 
Simmie 418 51 59 
SimjJUlun 893 73 74 
Singblikali 333 43 51 
Sinkalisiwea 763 49 72 
Sinkon 342 48 53 
Sinlwngo 458 47 55 
Sinkpone 611 59 67 
Sumbibile 258 37 46 
LSD (0.05) 52 4 3 
CV% 5.4 3.4 2.6 
and seed sizes of these landraces have improved 
over time. 
Shelling percentage which is the ratio of dry 
weight of hulled seed to total unshelled pod dry 
weight multiplied by 100 is a reflection of the pod 
filling efficiency and this was found to be signifi-
cantly related to seed size. The low shelling per-
centage in the large-seeded, early-maturing land-
races was due to the fact that the seed accounted 
for a high proportion of total pod mass. High 
shelling percentage values for Simpulun is probably 
an indication of effective pod filling. Grain yield 
ranged from 245 to 893 kg/ha, with an overall mean 
of 467 kg/ha (Table 5). Grain yield was signifi-
cantly greater in Simpulun and Sinkalisiwea than 
in Bagkaragiyile or Sumbibile. Bagkaragiyile pro-
duced the least grain. The land races matured be-
Days to Days to Days to Canopy Petiole/ 
flowering maturity spread internode emergence (cm) ratio 
23 66 119 32 6.1 
16 55 96 28 7.5 
15 52 104 41 5.6 
14 51 101 32 6.7 
24 65 119 22 9.0 
23 65 120 22 8.6 
23 66 105 28 6.8 
15 51 106 31 6.5 
22 65 114 33 6.3 
27 68 107 37 6.6 
16 53 96 32 6.5 
19 63 117 32 6.7 
23 65 115 47 5.4 
23 65 119 30 5.7 
23 65 121 32 6.7 
18 52 96 22 8.8 
22 65 149 26 8.2 
21 56 109 26 8.3 
23 65 120 31 7.2 
19 53 102 34 6.1 
21 64 120 27 6.2 
21 64 117 35 6.1 
2 3 10 2 0.2 
3.3 2.0 4.3 2.1 1.3 
tween 96 and 149 days, with a mean maturity 
period of 112 days. The maturity periods indicated 
earliness (mean of 96 days) for Bankarbile, Siimi-
sogla, and Simpulun and lateness for Sinkon, Mouli, 
Simmie and Sinkpone. Singblikali was very late, 
maturing in 149 days. 
Table 6 shows the descriptive statistics and 
Pearson's correlation coefficients of agronomic pa-
rameters and yield in Bambara ground nut land-
races. Correlation analysis indicated that the yield-
related components demonstrating significant posi-
tive correlation with grain yields are 100-seed weight 
(r=0.95), shelling percentage (r=0.86), and peti-
olelintemode ratio (r=O.63). These characters 
could be used for selection in a breeding programme. 
Similarly, Karikari (2000) also reported a signifi-
cant positive correlation between seed size and 
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Table 6. Descriptive statistics and Pearson's correlation coefficients of agronomic parameters and yield in 
Bambara groundnut landraces evaluated in 2005 and 2006 at Poyentanga, Upper West Region, Ghana 
Pearson's 
No. of Standard correlation Variable Mean Minimum Maximum CV% coefficient observations Deviation (r) with 
Days to emergence 66 20 
Days to flowering 66 61 
Days to maturity 66 112 
Canopy spread (em) 66 31 
Petiole/internode ratio 66 7 
100-seed weight (g) 66 52 
Shelling percentage 66 56 
Grain yield (kg/ha) 66 467 
yield in Bambara groundnuts. In contrast, Misangu 
et al. (2007) reported that IOO-seed weight had a 
non-significant correlation with seed yield as a re-
sult of component compensation. They observed 
that a consistent negative relationship between pod 
number and seed size compensated for and sacri-
ficed the relationship between seed size and yield. 
Different environments and genotypes used might 
have contributed to the different responses because 
various factors, including genetic factors and com-
petition for ambient resources, contribute to nega-
tive relationships among plant components. 
In this study, the negative correlations between 
grain yield and canopy spread and grain yield and 
days to maturity provide evidence that spreading 
landraces have a longer vegetative stage, take 
longer to mature, and suffer yield declines due to 
low soil moisture content in the savannah zone. 
The results also suggest that late flowering has a 
detrimental effect on seed yield of Bambara ground-
nut in the savannah zone. In areas with marginal 
rains, earlier flowering confers an advantage of 
forming more pods and seeds and consequently 
higher yields. 
Conclusion 
Farmer knowledge regarding local land races 
constitutes an important element in the knowledge 
and management of genetic resources. Owing to 
the absence of improved Bambara groundnut va-
rieties, farmers continue to grow their own land-
races and are the major custodians of germplasm. 
grain yield 
3.49 14 27 3.3 0.49 
6.21 50 68 2.0 -0.39 
12.56 90 150 4.3 -0.37 
5.98 21 48 2.1 -0.62 
1.04 5 9 1.3 0.63 
8.12 36 74 3.4 0.95 
7.87 44 74 2.6 0.86 
153.13 234 899 5.4 
- ---- ... ~-------.-.---.--~ 
Most local landraces are selected by farmers on the 
basis of fast cooking time, stable grain yields, early 
maturity, and pest and drought tolerance. Further 
improvement of Bambara ground nut must take 
these selection criteria into account. Due to the 
increasing use of land for other food crops, the 
number of landraces continues to dwindle to the 
disadvantage of the Bambara groundnut. 
Of the 22 Bambara groundnut land races ex-
amined in this study, the 100-seed weight and shell-
ing percentage were found to be significantly cor-
related to grain yields. However, IOO-seed weight 
was found to be the most important character to be 
considered during selection and breeding of Bam-
bara groundnuts in Ghana. Traits such as 100-seed 
weight may serve as a criterion for indirect selec-
tion for grain yield, although a more exhaustive and 
critical analysis of these correlations is needed. 
Negative correlations between grain yield and can-
opy spread and grain yield and days to maturity 
provide evidence that spreading landraces take 
longer to mature and may suffer declines in yield 
due to reduced moisture in the savannah zone. 
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